(Abstract.) 1-4. Definition of current sheets, current shells, superficial cur rents, and current function.
• . 5. Expression for the vector potential of the currents in a sheet. 6. Expression for the energy of a system of current sheets in t^rms of the current function and magnetic potential, viz.:-
where 0 is the current function, Q the magnetic potential, and the rate of its variation per unit of length of the normal.
7. The magnetic induction due to the sheet with current function 0 is the same as that due to a magnetic shell of strength 0 over the surface at all points not within the substance of the shell.
8. Given any magnetic field external to a surface, S, there exists a determinate system of magnetic shells over S having at all points within the surface magnetic potential equal to that of the external field.
9 and 10. Therefore also a system of currents over the surface having the corresponding property, called the magnetic screen. Example of a sphere.
11, 12, and 13. If the function yjr satisfy the conditions dyjrfdv -ZF + mG + wH o = 0 within S, then F = dyjr/dx, &c., if F, G, H be the components of potential due to the external system and its magnetic screen. y}r is called the companion function to F, G, H.
14-17, Solution of the problem of induction in the absence of resistance by Lagrange's equations, where the external system varies continuously, in the form-
where where 0O , O0, an(l S0 relate to the external system, and 0, Q, and S to the induced currents on S.
This gives at all points within S d(F0 + F) + Y0 & ax
where Y^o the companion function to dFn dG Q dt and -j-^, and} Y r 19. If thereforedF/dt, &c., are to be regarded as c electromotive force, notwithstanding their derivation from a potential within S, they will produce on S a distribution of free electricity having potential -(0 O + ^), and forming a complete electric screen.
20. There is no energy of mutual action between the electrostatic system, if it exists, and the electric currents, because 21 and 22. The effect of resistance generally. 23. Definition of self-inductive current shells, viz., those for which the values at any time, t, of the component curren found from their values at a given epoch by multiplying by e-A* where X is constant.
24. Investigation of the condition which 0, the current function y must satisfy in order that a current shell may be capable of being made self-inductive.
25. If this condition be satisfied, the thickness of the shell which makes it self-inductive is determinate, the material being supposed uniform.
26. And X varies inversely as the thickness. 27. General property of self-inductive shells in presence of a cor responding magnetic field whose potential is Q0 expressed by the equationat all points within the shell, or on the opposite side of it to the inducing system. 28. Example (1) (Abstract.)
The author refers to an observation of Lamont's that the diurnal barometric variation appears to be compounded of two distinct ele ments, viz., a wave of diurnal period, which is very variable in dif ferent places, and which appears to depend on the horizontal and vertical movements of the atmosphere and changes in the distribu tion of its mass, and a semi-diurnal element which is remarkably constant and seems to depend more immediately on the action of the sun. Then, referring to the theory of the semi-diurnal variation, originally put forward by Espy, and subsequently by Davies and Kreil, the author points out that the morning maximum of pressure approximately coincides with the instant when the temperature is rising most rapidly. This is almost exactly true at Prague, Yarkand, both in winter and summer, and in the winter months at Melbourne! At the tropical stations, Bombay, Calcutta, and Batavia, and at Mel bourne in the summer, the barometric maximum follows the instant of most rapid heating by a shorter or longer interval; and the author remarks that this may probably be attributed to the action of convec tion, which must accelerate the time of most rapid heating near the ground surface; while the barometric effect, if real, must be deter mined by the condition of the atmosphere up to a great height. With reference to Lamont's demonstration of the failure of Espy's theory, a condition is pointed out which alters the data of the problem, viz., the resistance that must be offered to the passage of the pressurewave through the extremely cold and highly attenuated atmospheric strata, whose existence is proved by the phenomena of luminous meteors.
With respect to the evening maximum of pressure, it is pointed out that very generally, and especially in India, and also at Melbourne, there is a strongly-marked minimum in the diurnal variation of cloud between sunset and midnight, which, on an average, as at Allahabad
